INTRODUCTION
One of the primary goal of a hospital is control of infection spread. However sometimes when a patient goes to hospital for the treatment of some other condition, he acquires an infection during his stay at hospital, referred as hospital acquired infection (HAI). HAI is also known as nosocomial infection. A great attention has been focused on HAIs and their control strategies because of increase number of nosocomial infections over the past decade. 1 The result of HAI may range from longer hospital stays to development of a condition that needs sur-gery or even to death. 2 Hence, HAIs elevate morbidity, mortality and treatment costs. 3 HAIs occurrence takes place worldwide and affecting the population of developing as well as developed countries. 4 According to a study conducted by
World Health Organization (WHO), in 55 hospitals of 14 countries representing four WHO regions (Europe, Eastern Mediterranean, South-East Asia and Western Pacific) an average of 8.7% of hospital patients had acquired nosocomial infection. Another study showed that there was 9.1% (Greece), 7% (Spain), 5.1% (Norway) and 4.6% (Slovenia) annually HAIs prevalence. [5] [6] [7] Various factors including air, surfaces, hands, water and a number of routes such as oral, intravenous or surgery may be involved in spread of HAIs. Indoor patients are more prone to HAIs because of their underlying disease conditions. 8 Transmission of microorganisms that cause HAIs usually takes place through hands of physicians, nurses and other paramedical staff in intensive care unit (ICU). 9 Viruses and fungi can cause HAIs but bacteria are the main causative agents involved in nosocomial infections. 10 The bacteria that are most commonly HAIs and types of causative agents may vary with in different sections of the same hospital or from hospital to hospital. 4 Generally, nursery department has more frequent and more severe HAIs as newborn infants are more susceptible to infections and another cause may be their prolong hospital stay. 12 Outpatient department (OPD) may also be a source of HAIs especially for the patients undergoing intravenous treatment. 13 HAIs are becoming increasingly more important in Pakistan. Therefore, the objectives of present study was to determine the average amount of microorganism loads in the atmosphere of three hospitals at Lahore, Pakistan in order to show that whether the atmosphere of these hospitals might be a potential source of HAIs caused by various microbial pathogens.
METHODOLOGY Sample Location
One hundred and sixty two air samples were collected from outpatient department, intensive care unit and nursery sections of hospital 1, hospital 2 and hospital 3 in Lahore, Pakistan.
Media Preparation
According to manufacturer's instructions, tryptic soy agar (TSA) media were prepared. Prepared media was autoclaved at 125℃ for 15 minutes. After autoclaving, placed it in water bath at 45℃. When its temperature reached at 45℃, transferred the media into petri dishes under laminar flow hood (LFH). Before the preparation of media plates, transferred the media bottles and petri dishes in class "A" area under LFH for 15 min. 15-20 ml media had been poured into each petri dish and allowed to solidify. After 15 min removed the plates from LFH and incubated them in incubator for 24 hours at 35℃. Next day, if there was any growth on media plates, those were discarded and not used for research's purposes.
Air Sampling
Buck's biological air sampler was used for air sampling. Biological air sampler was sterilized at 180℃ for 48 hours in hot air oven. Wrapped with sterilized aluminum paper biological air sampler and petri dishes were carried to the sampling places. Placed the petri dish in cavity of air sampler, closed its perforated lid, pressed ON button, and adjusted the air suction time for 10 min (100L/ mint). After 10 min placed the glass lid on petri dish and wrapped it again with sterilized aluminum foil. For second air sampling, the stainless steel perforated lid was mopped with 70% isopropyl alcohol and placed on flame for sterilization purpose. Repeated the same procedure. This procedure was performed for taking air sample at 9 am and 5 pm for 3 times from June 2013 to August 2013, once in every month. Samples were carried to Microbiology section of Medisave Pharmaceuticals, Lahore where analysis was done. After that, petri dishes were incubated in hot air incubator at 32-35℃ for 24 hours. Control petri dishes were not exposed to air but were placed there for 10 min and same procedure was performed. On next day, plates were studied for colony forming unit count under colony counter (Suntex, CC-570 ) and a number of tests ( ) were calculated by using following formula;
Statistical Analysis
Data was analyzed by mean, standard deviation and standard error of the mean. Statistical analysis was done by Student's t test and p<0.05 was accepted as significant. Graph Pad Prism 5 was used for analysis.
RESULTS

Out Patient Department
Our studies showed that number of colonies of microorganisms at evening time had been increased significantly as compared to those of morning time in OPD of all three hospitals. Control group had zero number of colonies and taken as reference. 
Intensive Care Unit Department
It had been found that no. of colonies increased at evening time samples as compared to those which were exposed at morning soon after disinfection process in ICU department of three hospitals. Unexposed petri dishes had been taken as reference having no single colony. 
Nursery Department
Petri dishes exposed for air sampling at evening time at nursery department have increased number of colonies formation when compared with petri dishes exposed at morning time at hospitals. Control unexposed petri dishes had no formation of colonies after 24 hour incubation. 
DISCUSSION
Nosocomial infections have become known as one of the most important health issue nowadays. Nosocomial infections lead to increase human suffering and increase treatment cost. 4 One study showed that death rate associated with HAIs has been elevated to several of top ten leading causes of death in U.S. 15 It had been reported that HAI rate in pediatric oncology department of Aga Khan hospital, Karachi, Pakistan was 3.1 per 100 hospitalized patients. 16 In Liaqat University hospital, Pakistan, the frequency of nosocomial infection was 29.13% in intensive care unit. 17 These findings force us to redesign and improve preventive measures.
Microbial quality of the indoor air of different departments of hospital is one of the important factor related to nosocomial infections. 18 Dust arising from human movements such as sweeping or bed making in the hospitals may be a major offender of air borne contamination. 19 Exposure of hospitalized patients to these air borne microorganisms often leads to infections, respiratory problems and allergic reactions. 20 As the hospital environment is a source of acquired infections, knowledge of microbial flora of indoor air of various units of hospitals becomes mandatory to find out the possible causes of infections.
The present study aimed to get knowledge about the quality of indoor air of different departments of three hospitals. Number of microorganisms was counted, culture was studied to isolate the causative agents and a number of chemical tests were performed to confirm the bacterial species. In this study, only bacterial data was studied as bacteria play major role in spreading HAIs. 10 For the selection criteria of hospital sections, it was kept in mind that one general ward (OPD) and two sensitive areas (ICU and nursery section) to check atmosphere microbial contamination. Sampling time was once early at morning just after disinfection process and the second time was at evening when sections were ex-posed a large number of individuals. So importance of air disinfection process was also evaluated.
It was found that the number of air borne microorganisms was significantly elevated in evening time air samples of three departments OPD (75.89%), ICU (78.43%) and nursery unit (81.5%) in all three hospitals as shown in figure 1, 2 and 3 respectively .The number of microorganisms was less at morning time samples just air disinfection process. These findings showed the effectiveness of disinfection process in all three hospitals. However, the elevated number of colony forming units per cubic meter (cfu/m 3 ) at evening time was due to some factors including the number of patients and visitors at wards during whole day. 21 The frequency of microorganisms at morning/evening in OPD section of hospital 1 (86.78 ± 9.13/159. 22 Absence of unidirectional flow system in different sections of all three hospitals might be a major factor for such a rise microbial count. Moreover, disinfection process done at morning time was not performed at evening time in three hospitals. Among three hospitals, hospital 3 had much increased number of viable microorganisms in OPD, ICU and nursery sections as compared to hospital 1 and hospital 2. As the hospital 3 was a teaching hospital, more number of individuals visited it. Movements associated with high number of visitors increased the atmospheric microbial density.
Chemical tests performed to identify microorganisms in this study showed the presence of E. coli, S. aureus, P. aeruginosa and K. pneumonia. E. coli is an emerging nosocomial pathogen in health care system and can cause urinary tract infection, pneumonia, septicemia and gastroenteritis. 23, 24 S. aureus is the most notorious pathogen for nosocomial infections and can cause diseases in immunocompromised hospitalized patients. 25 A study showed that P. aeruginosa is responsible for 11% of all nosocomial infections and may cause surgical and wound infections, pneumonia, cystic fibrosis and bacteremia. 26 K. pneumonia, the eighth significant pathogen in healthcare settings, may be involved in neonatal septicemia, pneumonia, wound infections and septicemia. 27 Presence of nosocomial infections associated pathogens in the atmospheric environment of three hospitals imply a great risk for hospitalized patients at Pakistan. Proper control measures become mandatory to reduce air borne microorganism's count. Guidance for implying and maintaining high hygiene environment at hospital levels should be encouraged.
The outcome of present study was that microbe contaminated air might be a source of nosocomial infection in hospital environments at Pakistan. Our studies showed that quality of atmospheres of three hospitals varies depending upon the number of individuals visiting hospitals. Systematic vigilance, disinfection process updating, infection control practices among health care workers and limitation of patients relative might be the best strategies to keep hospitals environment at safe level. Further studies are necessary to reveal the risk factors associated with nosocomial infections at developing countries so that adequate measures can be taken to reduce the mortality among these patients.
